With increasing emphasis on patient autonomy, patients are encouraged to be more involved in end-of-life issues, including the use of extraordinary efforts to prolong their lives. Being able to make anticipatory decisions is seen to promote autonomy, empower patients and optimise patient care. To facilitate shared decision-making, patients need to have a clear and accurate understanding of cardiopulmonary resuscitation (CPR). This study aims to understand the knowledge and perspectives of the local community regarding resuscitation options and end-of-life decision-making and to explore ways to improve the quality of end-of-life discussions. An interviewer-administered survey was conducted with a prospectively recruited group of surgical patients admitted postoperatively to the day surgery ward of a single tertiary institution in Singapore from April to May 2015. The survey, modelled after two validated questionnaires, measured patients' knowledge, attitudes and preferences regarding CPR in a series of 18 questions. Fifty-one out of 67 (76.1%) patients completed the survey. Results indicated that 80.4% (n=41) of participants correctly understood the purpose of CPR, but 64.7% (n=33) did not know of any possible complications of CPR. Less than half (n=21, 41.2%) of participants had thought about life support measures they wanted for themselves. Most of the participants agreed that they should personally be involved in making end-of-life decisions (n=44, 86.3%). Many patients had a poor knowledge of CPR and other resuscitation measures and the majority overestimated the success rate of CPR. However, a majority were receptive to improving their knowledge and keen to discuss end-of-life issues with physicians.
Introduction
Historically, decision-making regarding end-of-life care was an exclusively physician-led process 1 . Its evolution over the past decade has seen an increasing effort to involve patients in decision-making regarding end-of-life treatment preferences 2, 3 . These include extraordinary efforts to prolong life by means such as basic and advanced cardiopulmonary resuscitation (CPR), intubation and mechanical ventilation. Shared decision-making by the physician and the patient has been advocated as a key element to this process 4, 5 . Being able to make anticipatory decisions is seen to promote autonomy, empower patients and optimise patient care 6 . To facilitate shared decisionmaking, patients need to be well-informed and active participants in this process.
Locally, discussions regarding end-of-life issues prior to hospitalisation are still uncommon, contributed in part by predominantly conservative Asian cultures and values 7 .
In situations of clinical deterioration, the patient is often physically or mentally incapable of communicating his or her treatment preferences. Practically and commonly, within our Asian society, the duty of making decisions regarding resuscitation falls into the hands of the attending physician or the patient's immediate family, based on principles of substituted judgement or patient's best interest. The resultant prevailing decision tends to be family-centric rather than patient-centric [8] [9] [10] . Evidence has shown that surrogate decisionmakers have poor knowledge of CPR and basic resuscitation options, and the decision made by surrogates often differs markedly from patients' own preferences [11] [12] [13] . Studies in Western populations have shown that only a small proportion of patients and families were knowledgeable about CPR and many overestimated the chances of survival following CPR 11, 14 . There is scant literature on this topic locally. In addition, there may be cultural or religious factors influencing patients' and families' willingness to discuss and improve their understanding of resuscitation options. Hence, in this study, we attempt to understand the knowledge and perspectives of the local community regarding resuscitation options and end-of-life decision-making and to explore ways to improve the quality of end-of-life decision-making.
Methods

Setting
After ethics approval by the Domain Specific Review Board (DSRB) of the National Healthcare Group, this study was conducted in a single tertiary institution in Singapore. A group of surgical patients with no or minor stable health conditions, admitted to the day surgery ward in April and May 2015, were recruited for the study. This represents a relatively well and clinically stable cohort of patients, who were not critically ill or imminently deteriorating. This was hoped to be more representative of perceptions from the community.
Inclusion criteria were: post-surgical patients who underwent elective surgery more than 24 hours previously and were planned for discharge; were able to converse in English or Mandarin; and were able to give verbal consent.
Exclusion criteria were: patients who had communication (language or cognitive) barriers; had a psychiatric history; were pregnant; were prisoners; or were acutely ill at the time of interview.
An interviewer approached potential participants fulfilling all of the inclusion criteria and none of the exclusion criteria and explained the study. A patient information sheet about the study was provided and verbal consent sought. After verbal consent was obtained, a survey, modelled after two validated questionnaires, was administered verbatim by a single interviewer 11, 14 . The survey addressed patients' knowledge, attitudes and preferences regarding CPR in a series of 18 questions. Questions one to nine assessed the knowledge and understanding of CPR. Questions 10 to 18 assessed preferences regarding CPR and resuscitation treatments. Some of these questions included preferences regarding CPR or other resuscitation measures in certain scenarios described in detail. Patients were allowed to clarify the scenarios with the interviewer.
Background information on the respondents' demographics, past medical history and premorbid status were collected.
Statistical analysis
In this descriptive analysis, the background characteristics of subjects, understanding of CPR techniques and the attitudes and preferences towards CPR were measured by counts and overall percentage. Knowledge of CPR was further stratified by educational level and previous training in CPR, and this was categorically analysed by chi-square testing. Factors that may affect the consideration of life support were analysed and tested by chi-square test of association. Individuals with missing data for any variables were excluded from that analysis. All statistical tests were evaluated using a two-sided test at the 0.05 level of significance. Analyses were performed with STATA/SE 13.1 software (StataCorp, TX USA, 1985-2013). 
Results
A total of 67 eligible patients were approached for our study, of whom 52 were willing to participate (response rate of 77.6%). Fifty-one surveys were completed. One patient did not complete his survey as he withdrew from participation halfway, and the information from his survey was not reported.
Of respondents, 58.8% were male (n=30). The median age of respondents was 58 years. Three-quarters of the respondents were married (n=39, 76.5%) and 62.7% were currently employed (n=32). This was a fairly well-educated cohort, with 52.9% having received post-secondary school education (n=27). There were two patients who had a history of cancer, two had ischaemic heart disease and one had end-stage renal failure. Details of the demographics of the study population can be found in Table 1 .
The vast majority of participants had living family members who were currently residing with them (n=50, 98.0%). Details of their family backgrounds can be found in Table 2 .
Only 35.3% of respondents could state what the acronym CPR stood for (n=18) and 80.4% of participants correctly understood the purpose of CPR (n=41), but none could describe more than two components of CPR. Only 35.3% of the study population was aware of one or more possible complications of CPR (n=18) ( Table 3) . Knowledge of CPR complications was positively correlated with education level (P <0.001) but had no significant relationship to prior CPR training (see Table 4 ). Only 41.2% of participants had attended training sessions in CPR (n=21) and 11.8% had witnessed CPR being performed outside of a training setting (n=6) ( Table 5 ). Of respondents, 80.4% (n=41) felt that the success rate for CPR done for an in-hospital cardiac Table 3 Participants' understanding of CPR arrest was more than 60%. More than half (n=28, 54.9%) estimated that 90% of patients would survive till discharge after suffering a cardiac arrest. Under half, 41.2%, of participants (n=21) had previously given thought to the life support measures they would want for themselves in the event of cardiac arrest; and this was associated with a higher education level (P=0.027) but not with age, ethnicity or religion (Table 6 ). However, only 27.5% of participants (n=14) had ever discussed life support issues with others. If ever discussed, most of these conversations had been held with family members (n=12, 23.5%), instead of clinicians (n=4, 7.84%). Of the 47 patients who have never discussed life support issues with a doctor, 53.2% (n=25) wanted to do so at some point in time, preferring to discuss with a hospital doctor rather than a family doctor. Most participants (n=46, 90.2%) did not have, or were not considering having, an advance medical directive.
With regard to decision-making for CPR, most of the participants (n=44, 86.3%) felt that they should personally be involved in making end-of-life decisions.
The majority of participants expressed the desire for more information regarding life-saving measures, with 45.1% wanting a lot of information (n=23), and 39.2% wanting some information (n=20), with the preferred mode of learning being videos (n=30, 58.8%) ( Table 7) .
Discussion
The incidence of in-hospital cardiopulmonary arrest has been reported to be around 1.45 to 3.72 per thousand admissions with only 4.8% to 17% of such patients surviving till hospital discharge [15] [16] [17] [18] [19] [20] . Other than failing to achieve a return of spontaneous circulation, the associated complications arising from CPR may result in significant morbidity 21 . Previous studies in Singapore have attempted to evaluate the end-of-life treatment decision-making process. A questionnaire conducted on geriatric patients and their relatives, doctors, and nurses by Ang et al found that patients' end-of-life treatment preferences often differed markedly from that of nominated surrogate decisionmakers 13 . A retrospective chart review performed on 683 adult patients who died in hospital without intensive care unit admission concluded that there were infrequent discussions of end-of-life issues with patients, and more work was needed to improve end-of-life care 10 . We felt that, aside from geriatric and unwell patients, it was also important to assess the end-of-life decision-making process in a study population more similar to that of the general population. Evaluation of this population's health literacy and knowledge of life-sustaining measures could allow us to extend subsequent recommended interventions to the general population.
Our study revealed a potential knowledge gap, as participants appeared to only have a superficial understanding of the process of CPR and its potential complications, perhaps contributing to their gross overestimation of the success rates of CPR. These findings are congruent to studies done in other Asian and Western populations [22] [23] [24] . It was also shown that patients were significantly less likely to want to receive CPR if they had correctly estimated the success rate of CPR 23 . We postulate that providing accurate information on resuscitation options, including success rates, may influence patients' and families' decisions.
Interestingly, 54.8% of participants (n=28) preferred that decisions regarding extraordinary life-sustaining treatment be shared between the attending physician and themselves or to be made solely by the attending physician. Considering the poor knowledge scores of our survey participants, we could postulate that, while patients wish to retain their autonomy in making these decisions, they may lack the confidence to do so due to a lack of knowledge. This is supported by the fact that 84.3% (n=43) of respondents wanted more information about end-of-life treatment options, with around half of those surveyed wanting to discuss it with a doctor. Improving subject knowledge could thus facilitate shared end-of-life decision-making that would accurately reflect patients' true wishes.
The majority of patients have never discussed their wishes regarding end-of-life care with anyone and thus physicians and family members would be unaware about patients' preferences. Care planning is an important but commonly neglected part of the holistic care of every patient from cradle to grave; it becomes even more important for the elderly and patients with terminal illness or advanced chronic disease. Early communication regarding these issues appears to be inadequate and more should be done to engage patients on this matter.
By improving knowledge and enhancing communication, we hope to elicit patients' preferences earlier. This would help to reduce the ethical and emotional burdens faced by both physicians and relatives as surrogate decision-makers.
In the long run, improved knowledge and discussion of resuscitation options and end-of-life care may also lead to improved subscription rates to advance medical directives, which will assist in retaining patient autonomy up to the patient's final moments.
Limitations
The limitations of this study include its small sample size. Our study population was also recruited from an academic teaching hospital which may limit the generalisability to other groups of patients.
Strengths
The strengths of our study include the ethnic composition of our study population, which is similar to that of Singapore. Patients were given adequate time and privacy to consider their answers and to clarify doubts. The questionnaire was intended to be short so as to minimise both participant and interviewer fatigue as well as to standardise interviews.
We suggest that this study could be expanded to include critically ill patients and their surrogate decision-makers as well as healthcare workers. Various educational tools to educate patients regarding resuscitation measures and to enhance the communication process could be introduced, and their efficacy in knowledge improvement assessed as a follow-up study.
Conclusion
In this study of a relatively well cohort of day surgery patients, many patients were found to have a poor knowledge of CPR and other resuscitation measures. However, the majority of patients were receptive to improving their knowledge and were keen to discuss endof-life issues with physicians. End-of-life discussions may be refined if patients and families have an accurate and realistic understanding of resuscitation options.
